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@ The present Invention provides an optical in- 
formation handling device in which reflectivity of the 
conventional reproduction-only type is lowered to 
60% or less which is equal to the reflectivity of the 
write-once type and the rewritable type optical disks, 
whereby the Interchangeabiiity of the disk is re- 
alized. The information processing device of the 
invention can be Interchangeable with a lower rank 
information handling device. 

Further, the optical disk of the credit size card 
are also realized. 
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INFORMATION PROCESSING DEVICE AND OPTICAL DISK MEMORY USED THEREFOR 



[Field of the invention] 

The present invention relates to an information 
processing device and an optical disk memory 
used therefor, and. in particular, relates to a porta- 
ble and thin type information processing device 
and an optical disk memory used therefor. 

[Prior Artl 

Optical disks having a large memory capacity 
have been broadly used with development of 
information-oriented society. The optical disk 
memories are classiffed into a reproduction-only 
type, a write-once type, and a rewritable type. The 
reproduction-only type represented by a compact 
disk records recording information in the form of 
recess and projection on a substrate with such as 
stampers such that a large quantity of memory 
medium of inexpensive cost can be supplied. The 
reproduction-only type optica! disk, In other words, 
the ROM type optical disk is suitable for the mem- 
ory medium of commercial software such as game 
software, picture image processing software, and 
word processing software, because such is sup- 
plied in inexpensive cost and in large quantity, and 
as well keeps a high reliability of the recorded 
information to heat and external magnetic field. On 
the other hand, the write-once type and rewritable 
type optical disks record information through pit 
formation, phase change, or magnetization reversal 
which is caused by heating recording materials of 
thin film with laser beam irradiation, and have an 
increasing demand as large capacity memory me- 
dium of private use such as document files and 
picture image files. However, in the above-men- 
tioned reproduction only type optical memory, a 
metallic film of such as aluminum or gold is formed 
on the substrate to a thickness where the transmit- 
ting light almost disappears . and the reflectivity is 
so high as more than 75%. Further, the write-once 
type and rewritable type optical memories are ne- 
cessitated to increase their absorptivities large for 
effectively utilizing the heat energy of irradiated 
laser beam, and the reflectivity is low downto about 
15 through 30%. Therefore, it was difficult to use 
the same optical disk device for both the reproduc- 
tion only type and the write-once and rewritable 
type optical disk in common. Especially, a low rank 
optical disk device for the reproduction only type 
can not read information recorded on the optical 
disk for the write-once type and rewritable type. 

Conventionally, in some write-once type and 
rewritable type optical disks, a ROM part was 
formed on a part of the disk through such as pre- 



pit formation. However, the ROM part of these 
disks was basically the same disk structure as the 
write-once and rewritable part for maintaining the 
reflectivity constant and in view of their production 
5 costs, and was constituted into a film Including 
recording materials. Namely, the optical character- 
istics of recording materials In the ROM part of the 
conventional write-once type and rewritable type 
optical disks changed such as by temperature. 
10 external magnetic field, and irradiation of recording 
beam caused by en-oneous operation of the optical 
disk device, and the recorded informations are pos- 
sibly lost and reproduction error was possibly in- 
duced due to such as loss of information and 
75 reduction of information quality. A ROM type op- 
tical disk which the present invention deals has a 
film constitution including no recording material 
such as a compact disk and a laser disk, and 
pertains to a reproduction only type optical disk : 
20 having a high reliability with regard to recorded 
information, and is different from the ROM part in 
the conventional write-once type and rewritable 
type optical disks. 

On the other hand, a thinner type optical disk 
25 medium has been demanded for a lap top com- 
puter and a portable optical disk device. Conven- 
tionally, an example of a thin type and card size 
optical disk memory is disclosed In JP-A-60-79581 
(1985), wherein a disk type optical memory me- 
30 dium is rotatably received in a case of credit card 
size for facilitating handling. Moreover, by emitting 
laser beam through a transparent opening portion 
of the case, the case can serve as a part of a 
transparent substrate having a thickness of 1.2mm 
35 and a thin optical disk is realized. However, even 
with the conventional ones rotatably receiving such 
disk type optical memory medium in the card size 
case, no optical memory medium having compati- 
bility between the reproduction only type, and the 
40 write-once type and rewritable type, and no optical 
memory system by using the same were realized. 

As explained above, realization of compatibility 
between the optical devices of the reproduction 
only type, and the write-once type and rewritable 
4S type was conventionally difficult due to the re- 
flectivity difference of the optical disks. Especially, 
because the compatibility In a low rank device was 
not realized, information in a write-once type and 
rewritable type optical disk could not be repro- 
50 duced with a reproduction only type optical disk 
device. 

Further, while an optical disk as an exchange- 
able memory medium has a large memory capac- 
ity, its package is large in comparison with such as 
a floppy-disk and an 10 card, such that its thick- 
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ness reduction is required as a memory for such 
as a lap top computer, and other portable Irrforma- 
tlon processing devices. 

[Summary of the Invention] 

An object of the present invention is to solve 
the above-mentioned problems, to provide an op- 
tical disk memory system having compatibility be- 
tween a reproduction only type, and a write-once 
type and rewritable type medium, and as well to 
fulfill a demand for thickness reduction of an optical 
disk memory. 

For achieving the above object, the present 
invention provides an information processing de- 
vice which functions for a ROM type, write-once 
type, and rewritable type optical disk memories 
having a disk reflectivity not more than 60%, and 
comprises an optical head for recording or re- 
producing necessary Information to and from the 
optical disk memory, means for accommodating 
one of the alx)ve-mentioned ROM type, write-once 
type, and rewritable type optical disk memories In 
a predetermined relative position with the above- 
mentioned optical head, means for accommodating 
one of the above-mentioned ROM type, write-once 
type, and rewritable type optical disk memories in 
a predetermined position, a rotating means for ro- 
tating the above-mentioned optical disk memory, a 
drive circuit for controlling motion of the above- 
mentioned optical head and rotational speed of the 
above-mentioned rotating means, a processor pro- 
viding a command to the drive circuit, an input 
means for inputting information to the processor, 
and an output means for outputttng Information 
from tfie processor. 

Further, the present invention provides an in- 
formation processing device which comprises a 
ROM type optical disk memory in which a disk 
type optical memory medium optically recording 
information is rotatably received In a credit size 
card, a rotating means for rotating the above-men- 
tioned ROM type optical disk memory, a drive cir- 
cuit for controlling motion of the above-mentioned 
optical head and the rotational speed of the above- 
mentioned rotating means, a processor providing a 
command to the drive circuit, an input means for 
inputting information to the processor, and an out- 
put means for outputting Information from the pro- 
cessor. 

The present invention, as a ROM type optical 
disk used for the above-mentioned information pro- 
cessing device, provides a ROM type optical disk 
memory having a disk reflectivity not more than 
60%, more preferably a reflectivity of 45 through 
10%, 

Moreover, in a ROM type optical disk memory 
in which a disk type optical memory medium, opti- 



cally recording information, is rotatably received in 
a credit size card, the present invention provides a 
ROM type optical disk memory characterized In 
that the reflectivity of the disk type optical memory. 

6 medium is not more than 60%. 

A specific example is as follows. A ROM type 
disk memory is prepared by using a reflective film 
of a low reflectivity such as Ni-Cr In place of AX 
and Au which was used for the reflective film in the 

10 conventional reproduction only type optical disk 
and by inserting, for instance, a dielectric film 
between a substrate and the reflective film for 
reducing the disk reflectivity through interference, 
and rendering tiie reflectivity thereof same as those 

J5 of the write-once type and rewritable type 
opticaldisk so that compatibility of the disk medium 
is realized. 

Here, the reflectivity of the optical disk is ex- 
plained. In the reproduction-only type optical disk, 

20 information is recorded on the substrate in the form 
of recesses and projections, and the reflectivity of 
the recessed portion during reproduction is gen- 
erally designed to be small. The reflectivity of a 
part where information is not recorded Is the one 

25 determined by the film constitution of the 
reproduction-only type optical disk, and is almost 
the same reflectivity of the projected portion. In the 
following, unless indicated otherwise, reflectivity of 
a disk indicates the above-mentioned reflectivity 

30 determined by the film constitution of the optical 
disk. 

Namely, the reflectivity means a spectro-re- 
flectivity measured by irradiating a single 
wavelength beam having the same wavelength as 

35 laser beam which is used as a light source on the 
incident side of a laser beam constituting a light 
source for an optical head to tiie optical disk. 

Nextiy, to achieve the compatibility of reflectiv- 
ity among the reproduction-only type, write-once 

40 type, and rewritable type optical disks which is the 
object of the present Invention, a reference value of 
the reflectivity is determined. In comparison with 
the write-once type optical disk represented by a 
pit formation type, In the rewritable type optical 

45 disk such as phase transition type between 
crystalline-amorphous, setting of disk reflectivity is 
much restricted because such employs reversible 
state change of the recording materials. Therefore, 
a reference value of reflectivity is determined tak- 

50 Ing up as an example an optical disk using In-Sb- 
Te series crystalline-amorphous phase ti^ansition 
type optical recording film which is described in 
Proceedings of International Society for Optical En- 
gineering (SPIE) (Vol.1078, pp.1 1-26. (1989)). Rg.2 

55 shows the cross-sectional structure thereof. The 
disk Is constituted of a glass substrate/a SiN inter- 
ference film {70nm)i/an In-Sb-Te recording film 
(30nm)/a SiN interference film (70nm)/an Au reflec- 
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tion film (100nm). 

On this optical disk information is directly over- 
written only by modulating the irradiating laser 
beam power, and unerased remainder ratio at that 
instance is reduced to less than -40 dB. Con- 
sequently, for constructing an optical memory sys- 
tem having compatibility of reflectivity between the 
reproduction only type, and the write-once type 
and rewritable type according to the present inven- 
tion, it is understood that the compatibility is en- 
abled if the reflectivity of the reproduction only 
type optical disk is selected at about 47%, or about 
50% in view of errors. However, the reflectivity is 
preferable at 10 through 45%. especially at about 
15 through 30% in consideration of such as utiliza- 
tion efficiency of photo thermal energy. The re- 
production only type optical disk device at this 
instance may be the one of the conventional type, 
and it is sufficient to increase gain of an amplifier 
in reproduction signal line in response to decrease 
of reproduced signal level which is accompanied 
by the disk optical reflectivity reduction. 

In an optica! disk memory system having com- 
patibility between a reproduction-only type, and a 
write-once type and rewritable type medium ac- 
cording to the present invention, the write-once 
type optical recording medium uses inorganic se- 
ries materials using such as Te as the base or 
organic series materials such as cyanine series 
and naphthalocyanine series. Further, the rewritable 
type optical recording medium can use, in addition 
to the above-mentioned In-Sb-Te. crystalline-amor- 
phous phase transition type recording materials 
such as Ge-Sb-Te series. In-Se-Tt series, In-Sb 
series, and Sb-Te series, or photo electro magnetic 
type recording materials such as Tb-Fe-Co series 
and Gd-Fe-Co series can be used. 

Further, with a card having credit card size In 
which the reproduction only type optical disk is 
contained and in which reproduction light beam is 
emitted via a transparent portion on a part of the 
case, an optical memory medium which Is thin and 
easy to handle is realized. Thereby, a small sized 
memory having memory capacity more than 30 
MB, further that of 50 MB is realized. 

The reflectivity of the conventional ROM type 
optical disk was more than 75% which Is 2 through 
3 times larger tiian that of the write-once type and 
rewritable type opticaldisks. Therefore, realization 
of the disk compatibility was difficult, and espe- 
cially a reproduction only type device of low rank, 
could not read information recorded on a write- 
once type and rewritable type optical disks. There- 
upon, in tiie present invention, by means of such 
as using a reflective film of low reflectivity such as 
Ni-Cr Instead of At and Au which were used for 
the reflective film in the conventional reproduction- 
only type optical disk, or reducing disk reflectivity 



with optical interference by inserting a dielectric 
film between a substrate and a reflective film, ttie 
same reflectivity as the write-once type and the 
rewritable type optical disks is enabled. Thereby, 

5 the compatibility of the disks is realized, and an 
optical memory system with compatibility of the 
devices in low rank is provided. 

Further, by rotatably containing an optical disk 
of the present invention inside a credit size card, 

10 an optical memory medium which is thin and easy 
to handle is realized. 

[Brief Description of tiie Drawings] 

75 Fig.1 is a conceptual view showing one em- 

bodiment of an optical memory system with me- 
dium compatibility of the present invention; 
Rg.2 is a partial cross sectional view of an optical 
disk showing one embodiment of an optical design 

20 for a rewritable type optical disk which uses 
Sb2Te3 film; 

Rg.3 and Fig.4 are cross sectional views showing 
. embodiments of film constitutions in a ROM type 
optical disk suitable for the present invention; 

2S Rg.5 (a) and (b), and Fig.6 (a) and (b) are graphs 
showing relations between reflectivity and film con- 
stitutions of disks with a metallic film in embodi- 
ments of optical designs In a ROM type optical 
disk suitable for the present invention; 

30 Rg.7 (a) and Fig.8 (a) are plan views showing 
structures of optical disk in cards of embodiments 
according to the present invention; 
Rg.7 (b) and Fig.8 (b) are cross-sectional views 
showing the structures of the optical disk In cards 

35 in Rg.7 (a) and Fig.8 (a) respectively; 

Fig.9 is a block diagram showing a constitutional 
example of an information processing device of 
one embodiment according to the present inven- 
tion; 

40 Rg.10 and Fig-11 are partial cross-sectional views 
for explaining an opticai-disk-in-card of the present 
invention; 

Rg.l2 is a cross-sectional view showing one em- 
bodiment of a film constitution In the ROM type 

45 optical disk suitable for the present invention; 

Rg.13 is a partial cross-sectional view showing one 
embodiment in which an anti-reflection coat is pro- 
vided on a protective case of an optical disk in 
card according to the present invention; 

50 Rg.14 (a), (b), and (c) are developed views show- 
ing a format example of an optical disk in card 
according the present invention; 
Rg.15 is an explanatory view on principles of re- 
cording, reproducting, and erasing in a phase tran- 

55 sition type optical disk. 

Rg.16 is a diagram showing crystallization speed 
of In-Sb-Te recording medium which is one exam- 
ple of the materials for the phase b-ansition type 
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optical disk; 

Fig.17 and Rg,18 are cross-sectional views show- 
ing multi-layered filnn constitution examples of the 
phase transition type optical disk; 
Rg.19 is an explanatory view of a laser power 
modulation method during overwriting; 
Rg.20 is a cross-sectional view showing one em- 
bodiment of a film constitution of a write-once type 
optical disk suitable for the present invention, 
Rg.21 Is a developed view showing a constitutional 
example of an optical disk and an optical head in a 
conventional optical disk system; 
Rg.22 is a block constitutional view showing one 
embodiment of an optical head suitable for realiz- 
ing the present invention; 

Rg.23 Is a block diagram showing one embodi- 
ment of a drive circuit system which is necessary 
for realizing the present Invention, Rg.24 is a plan 
view showing another embodiment of an optical 
disk in card; 

Rg.25 (a) is a plan view showing one embodiment 
of an optical-disk-in-card using a magnet clamp. 
Rg.25 (b) and (c) are the cross-sectional views of 
Rg.25 (a); 

Rg.26-a. Rg.26-b, and Rg.26-c are cross-sectional 
views for explaining in details of the optical-disk-in- 
card in Fig.25, 

Rg.27 (a) and (b) are a plan view and cross- 
sectional view of an example of optical disks which 
is built-in inside the optical-disk-in-card in Rg.25, 
Rg.28 is a partial cross-sectional view showing an 
exemplary measure for preventing rubbish and 
dust from slipping into a recording area in an 
optical disk. 

Rg.29 is a partial cross-sectional view showing 
another embodiment of the exemplary measure of 
the slip prevention; 

Rg.30 (a) is a plan view showing another embodi- 
ment with regard to configuration of the optical- 
disk-in-card; 

Rg.30 (b). (c), and (d) are tiie cross-sectional views 
thereof: 

Rg.31 Is a block diagram showing an apparatus 
constitutional example in which the optical-disk-in- 
card is applied to a lap top computer; 
Rg.32 is a block diagram showing a constitutional 
example of an apparatus in which tiie optical-disk- 
in-card is applied to a still camera; 
Rg.33 is a block diagram showing a constitutional 
example of an apparatus in which the optical-disk- 
In-card Is used as a memory for an interface be- 
tween terminals of a large computer and a lap top 
computer; 

Rg.34 Is a plan view showing an example of an 
optical-dlsk-in-card with a semiconductor memory 
which enhances security; 

Rg.35 is a plan view of another embodiment of the 
optical-dlsk^n-card of tiie present invention; 



Rg.36 (a) is a plan view showing an outlook of the 
optical-disk-in-card in Rg.35 when the window cov- 
er is opened, and 

Rg.36 (b) is a cross-sectional view thereof. 

5 

[Detailed Description of the Preferred 
Embodiments] 

Hereinbelow, embodiments of the present in- 
10 vention are explained with reference to the draw- 
ings. 

Reflectivity of the reproduction-only type op- 
tical disk, in other words, the ROM type optical 
disk, of the present invention is smaller than about 

IS 75%, the reflectivity of the conventional compact 
disk, and is less than 60%. preferably 10 through 
45%, which is necessary for maintaining compati- 
bility of reflectivity with a write-once type and re- 
writable type optical disk, in particular, more prefer- 

20 ably about 15 through 30%. 

Rg.3 and Fig .4 show embodiments of optical 
disk film constitutions suitable for carrying out the 
present invention. In the drawings, 130 shows a 
transparent substrate of such as glass and plastic. 

25 141, an interference film of dielectric, 144. a reflec- 
tive film of such as metal, respectively. Reproduc- 
tion light Impinges from the side of the transparent 
substrate. 130 like a common optical disk. Fig.5 
shows a result of analysis on the characteristics of 

30 these disks by using a computer. Here, multiple 
interference of light was not taken into account in 
the calculation, and refractive indices of respective 
films were estimated based on the measurement 
result of reflectivity and transmlssivity on samples 

35 prepared by vacuum evaporating a film on a glass 
substrate through a spectro-photometer. 

Rg.5 (a) shows a relationship between thick- 
ness of the reflective films and reflectivity of the 
disks in the case when the reflective tilm 1 44 in the 

40 film constitution of Rg.3 is Au, AJt, and Ni-Cr 
respectively. When the film thickness is thin below 
50nm, the disk reflectivity increases along with 
increase of reflective film thickness. When the re- 
flective film thickness becomes thick to more than 

45 lOOnm, the disk reflectivity becomes almost con- 
stant. This constant value varies depending upon 
reflective film materials, and in the case of Au the 
value is about 95%. AI about 80%, and Ni-Cr about 
58%, respectively. From this result, for reducing 

50 the disk reflectivity less than 60%, It is understood 
that the reflective film thickness be reduced tiiln 
less than 50nm. or a Nl-Cr reflective film be used. 
When other metal materials are used as the reflec- 
. tive film, the tilm thickness of the reflective film be 

55 determined in the same manner a ROM disk hav- 
ing reflectivity less than 60% is realized. 

When an Au film is used for the reflective film, 
tilm thickness of about 20nm of the Au film 
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achieves the disk reflectivity of 60%. however, de- 
pendence of the disk reflectivity on the film thick- 
ness is as long as about 30%/IOnm so that atten- 
tion has to be paid for increasing preparation accu- 
racy such as in film quality and film thickness of 
the reflective film. In contrast, when a Ni-Cr film is 
used for the reflective film, with its film thickness 
less than 40nm, disk reflectivity less than 60% Is 
achieved. 

Judging from disk forming facility, the film 
thickness of metal reflective film is preferably more 
than 100nm, In this instance, such film constitution 
is desired in which the disk reflectivity is finely 
adjusted. Thereupon, Rg.5 shows a relationship 
between reflectivity and film thickness of an inter- 
ference film on a disk of which film constitution 
enables to change the disk reflectivity by making 
use of light interference, namely, the film constitu- 
tion using a dielectric Interference film as shown in 
Rg.4. Here, a relationship between reflectivity of 
the disk and film thickness of the interference film 
was calculated in case of when reflective films of 
an An, Al, and Ni-Cr film having film thickness 
100nm, and an interference film of dielectric film 
having refractive Index being 2.0 were used. As the 
materials to be used here for the dielectric interfer- 
ence such film as ZnS. SiaN^., AtzOo. AIN, and 
Ta205 are preferable. These materials have com- 
paratively large refractive indices of about 2 and 
are easily fonmed into a film of good quality such 
as by spattering method. Refractive indices of such 
as SiO and SiOa which are also dielectric materials 
Is about 1.5, and when a transparent substrate 
which was conventionally and commonly used is 
employed, because of almost the same refractive 
indices of the both, substantially the no reflection at 
the interface between the transparent substrate and 
the dielectric interference film appears, and no 
advantageous optical interference effect is expect- 
ed such that proper transparent substrate materials 
be selected. 

As seen from Fig. 5 (b), the optical interference 
is induced by adding the dielectric film and the 
reflectivity of the disk can be decreased. In this 
instance, the reflectivity of the disk varies depend- 
ing on the film thickness of the interference film, 
even the largest rate of variations which the Ni-Cr 
reflective film exhibits is less than 5%/10nm. This 
rate of variation is relatively small in comparison 
with the disk including only the above-mentioned 
reflective film, and the requirement of film thick- 
ness precision is reduced corresponding thereto 
and the preparation thereof is facilitated. The high- 
er the reflectivity of the reflective film itself is, the 
larger the control range of the disk reflectivity with 
the interference film is, and the reflectivity reduces 
in the following order of Ni-Cr. At. and Au, and In 
the case of Au reflective film substantially no effect 



of the Interference film appears. Here, for example, 
for realizing a ROM type optical disk having re- 
flectivity of 30%, a Nl-Cr film of film thickness of 
lOOnm and ZnS film of film thickness of eSnm are 

5 used. Films of such as SigN^, AI2O3, A IN, and 
TazOs may be used instead of the ZnS film. 

In a ROM type optical disk of the present 
invention, the disk is constituted by a dielectric 
reflective film other than the metallic films. Clas- 

10 sifying reflecting films in view of the refractive 
indices, with regard to refractive Indices of the 
metallic film the real number part n thereof is 
below 1 , and the imaginary number part thereof is 
above about 3. On the other hand, with regard to 

IS the refractive index of the transparent dielectric 
film, the real number part n thereof is about 1 
through 3, and the imaginary number part thereof 
Is substantially 0. With regard to the refractive 
index of non-transparent dielectric film, the real 

20 number part n thereof is about 1 through 3, and the 
imaginary number part tiiereof is larger than 0. 
Rg.6 shows calculation results indicating a relation- 
ship between respective real number part and 
Imaginary number part In refractive index of the 

25 reflective films, and reflectivity of the disk in the 
case that the film thickness of the reflective film In 
the film constitution of Fig,3 is 30nm and 100nm. It 
is assumed that glass or polycarbonate is used for 
the transparent substrateand its refractive index of 

30 1.5 is used for the calculation. In the case of the 
reflective film having the film thickness of 30nm as 
shown in Rg.6 (a), disk reflectivity, for instance, for 
attaining 30% a transparent dielectric film having 
refractive index of such as n = 3 and k = 0 Is used. 

36 Because refractive Indexes of ordinary dielectric 
materials are less than 2.5. it is difficult to reduce 
the disk reflectivity downto 30%. However, when 
such as a TaaOs film (n = 2.3, k = 0) and a ZnS film 
(n = 2.4, k = 0) are used reflectivity of about 15% is 

40 achieved. In the case of reflective film having film 
thickness of lOOnm as shown in Rg.6 (b). the disk 
reflectivity of 30% is achieved by using the same 
TazOs film and ZnS film. Further, the reflectivity of 
30% is also achieved by using a CrsOa film 

45 (n==2.7, k = 0.4). Generally, when a dielectric film is 
used for a reflective film, a large reflectivity ex- 
ceeding 40% can not be expected. Therefore, it is 
desired to increase disk reflectivity as high as 
possible by using optical interference. In this in- 

50 stance, the conditions in which the disk reflectivity 
Is maximized are that in the equation 2nd=mX, 
m = 1 , 2, 3, • • • be selected, wherein n Is refractive 
index of dielectric film, d is film tfiickness, X is 
wavelength of reproduction light. For instance, in 

55 the case that a dielectric film of SI3N4. having 
refractive index n = 2.0. a light source of semicon- 
ductor laser having X=830nm. and order of Inter- 
ference m = 1 are selected, tfie reflectivity becomes 
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maximum atd = 208nm. In the same manner , as 
explained in Fig.5, in the constitution of transparent 
substrate/ dielectric film, the disk reflectivity can 
also be set by changing film thickness of the 
dielectric film. 

The film constitution of the ROM type disk 
explained above satisfies the minimum require- 
ments, and in addition to these, a protective film is 
frequently added to protect the disk. Further, the 
disk is required to be provided with such as a 
guide groove for continuous servo, or a wobble pit 
and a clock pit such as for sample servo, and to be 
recorded of such as address information in data 
area, and software information provided for users. 
These are formed beforehand on the substrate in 
the form of recesses and protrusions with such as 
a stamper, the reflectivity of the recessed portions 
is generally adapted to show small reflectivity dur- 
ing reproduction of the disks. The gist of the 
present invention Is to constitute the film of the 
ROM type disk so that the reflectivity thereof re- 
duces less than 60%. and such as other Alms and 
supporting materials may be added to the extent 
that such never affect the optical characteristics. 

By using the ROM type optical disk of the 
present Invention and accommodating thereof in- 
side the credit card size case, the thin ROM type 
optica! disk memory medium with handling facility 
and an optical memory system using the same are 
constituted. Herelnbelow. this new optical memory 
system is explained. 

Fig. 7 (a) and (b) show an embodiment of an 
optical memory medium accommodated in a trans- 
parent protective case (herelnbelow called "optical- 
disk-in-card") which is suitable for realizing an op- 
tical memory system of the present invention. As 
shown in the drawings, in an optical-disk-in-card 
100 according to the present embodiment, an op- 
tical disk 1 40 is accommodated in card size protec- 
tive cases 120 and 121. Here. In connection with 
the optical disk 1 40, at least a light beam impinging 
part 152 of the protective case Is constituted by a 
transparent plate. 

In the conventional optical disk device, when 
impinging the light, a shutter of the protective case 
was opened, and the light impinged directly to the 
optical disk. Therefore, because dust and rubbish 
entered through the shutter for incidence light, for 
that countenmeasure a transparent substrate having 
a thickness of 1.2 mm had to be used as the 
substrate. 

Contrary, In the optical disk memory of the 
above-mentioned embodiment, because the light 
impinging part 152 Is covered with the transparent 
protective plate 120. dust and rubbish do not di- 
rectly stick to the optical disk, and therefore the 
thickness of the substrate which supports the op- 
tical disk medium need not to be 1 .2 mm. Assum- 



ing the thickness of the case is about 0.2 mm. the 
thickness of the substrate can be reduced below 1 
mm. 

Further, in the optical disk memory of the 
5 present invention, the optical disk 140 is not fixed 
in the protective case 120 and is secured freely 
rotatabie. 

Because the optical-disk-in-card of the present 
Invention is small sized, light weight and thin, and 
10 the handling thereof is easy, such is suitable as a 
common memory medium in the systems such as 
a desk top type and lap top type personal com- 
puter, a work station, a word processor, a facsimile 
machine, a copy machine, a television game ma- 
rs chine, a telephone, an electronic still camera, a 
video camera, a portable music reproduction ma- 
chine, an electronic pocketable system notebook, 
an electric calculator, and a measurement instru- 
ment. Flg.i shows an embodiment of such optical 

20 memory system. Through the employment of com- 
patible type optical disk devices for the respective 
devices, the optical disk in card can be commonly 
used as their memory medium. 

The compatible optical disk devices can also 

25 be built-in in every device. In this case, since the 
configuration of the respective devices differ each 
other, it is desired that the built in reproduction 
devices of the opUcal-disk-in-card have a larger 
freedom for their layout An embodiment satisfying 

30 the requirement is explained below. Fig.8 (a) and 
(b) show an embodiment wherein the optical im- 
pinging part 152 of the optical-disk-ln-card covers 
the entire surface of the optical disk 140. Con- 
sequentiy, an optical head can access to the op- 

35 tical disk from any positions on the circumferential 
direction thereof. Namely, degree of freedom for 
the layout of the reproduction device increases, 
and the reproduction device of the optical-disk-in- 
card can be built-in In variety of devices. 

40 Rg.9 shows an embodiment of an information 

processing device having a specific constitution 
which uses the optical-disk-in-card shown in Rg.1. 
The information processing device of the present 
invention is composed of the optical-disk-in-card 

45 100, an optical disk drive 200. a processor 400, an 
input means 500. and an output means 600. The 
optical-disk-ln-card 100 Is composed of the optical 
disk 140 and the protective case 120, and is de- 
tachably mounted to tiie optical disk drive 200. 

so Further, the optical disk drive 200 is composed of 
•an optical head 210. a motor 240 for driving the 
optical disk 1 40, and a drive circuit 260 for control- 
ling the optical head 210 and the motor 240. The 
drive circuit 260 controls rotational speed of the 

55 motor 240 by a command from the processor 400, 
and as well performs demodulation function of re- 
produced data. The processor 400 executes cal- 
culation processing or reproduction of the informa- 
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tion from the optical disk 140 in response to com- 
mands from the input means 500. and as well 
outputs recorded contents of the optical disk 140 or 
calculation results through the output means 600 
when required. 

Rg.10 and Rg.11 are for explaining the usage 
of the optical-disk-in-card which is used In the 
present invention, by which, a thin optical disk is 
enabled. The present invention is composed of a 
substrate 130 for support a recording medium 148, 
the protective cases 120 and 121 for protecting 
thereof, the motor 240 for rotating the disk, and the 
optical head 210. The optical head 210 may use a 
conventional optical system as described in Nikki 
Electronics of 21. Nov. 1983 on pp.1 99-21 3. Fur- 
ther, the optical disk is secured to a rotational axle 
241 and rotated therearound, and Is held by a disk 
holder 242 for stable rotation. Further, because the 
protective case 121 does not constitute the light 
impinging part, such that, may be either transpar- 
ent or non-transparent. 

With these constitutions, the reproduction from 
the optical disk is realized as follows. Namely, 
power of the semiconductor laser is controlled to 
be at about 1 mW on the Information recording 
surface, and by continuously irradiating such laseV 
beam, the information recorded in the optical disk 
is reproduced as signals of reflectivity. By de- 
modulating the signals with the drive circuit 260, 
necessary information can be read. 

Here, a characterized point of the present in- 
vention is that the laser beam is inradiated to a 
recording medium 145 through the transparent pro- 
tective case 120. Namely, according to the present 
invention, sticking of dust in the air such as on the 
substrate 130 and the recording medium 148 Is 
prevented, and the total thickness the plate thick- 
ness dz of the transparent protective case 120 and 
the plate thickness di of the substrate 130 is 
reduced less than about 1.2 mm. For example, 
when d2 of 0.2 mm is selected, di can be reduced 
less than about 1.0 mm, and the substrate thick- 
ness of 1.2 mm which was conventionally under- 
stood the minimum thickness is further reduced to 
obtain a thinner substrate. This produces two ef- 
fects as follows. Namely, these are miniaturization 
of the drive device 200 and decrease of electric 
power consumption. When the substrate 130 be- 
comes thin, the rotating inertia of the disk 140 is 
reduced, and output of the motor 240 can be 
reduced, therefore miniaturization and light weight 
of the motor 240 is achieved. Further, when the 
total of the plate thickness da of the transparent 
protective case 120 and the plate thickness di of 
the substrate 130 becomes thin, the focal distance 
of an objective lens for the optical head 210 be- 
comes short to reduce the diameter of the objec- 
tive lens and the beam diameter therethrough. At 



the same time, because all of the optica! elements 
in the optical heads are miniaturized, miniaturiza- 
tion and light weight of the optical head 210 is 
achieved. Namely, the optical disk drive device is 
5 miniaturized and light-weighted as a whole, and the 
reduction of the electric power consumption is 
achieved. 

Fig. 11 shows an embodiment In the case 
where the light impinges from the side of the 
10 recording medium 148. In the case, a non-penetra- 
ble material can be used for the substrate 130. For 
the substrate materials, in addition to the conven- 
tional glass and transparent plastics, metals such 
as stainless steel, and non-transparent plastics 
IS such as polystyrene are used. When a metallic 
substrate such as stainless steel is used, in addi- 
tion to its large thermal conductivity and high heat 
resistance in comparison with the transparent plas- 
tics, its mechanical strength increases, so that a 
20 warp of the substrate caused during formation of 
such as the reflective film by vacuum processing 
such as spattering Is decreased. Non-transparent 
plastics such as polystyrene are used for a sub- 
strate of a magnetic floppy-disk, when such are 
25 used for the substrate, inexpensive optical disks 
can be supplied. 

Fig. 12 shows a film constitution of an optical 
disk suitable for the embodiment in Rg.11. The 
optical disk is composed of a substrate 130, a 
30 reflective film 141, an interference film 144, and a 
transparent protective film 145. The light impinges 
from the side of the protective film 145, therefore, 
the feature of the present embodiment Is that the 
constitutional relationship between the reflective 
35 film 141 and the interference film 144 is inverted 
from that of the embodiment in Fig,4. The transpar- 
ent protective film 145 is effective against dust like 
the transparent substrate of the conventional optical 
disk, and the thickness of the protective film is 
40 required to be at least 10 um in case that the 
diameter of dust which sticks to the optical disk is 
about 1 um. For the materials of the protective film 
145 transparent dielectricmaterials having refractive 
index less than about 1.5 such as UV resin and 
45 SiOa film are suitable. 

Fig. 13 shows a constitution of an optical disk in 
card of the present invention suitable for increasing 
utilization efficiency of light. The light from the 
semiconductor laser light source in the optical head 
so is, as shown In the drawing, converged on an 
optical recording medium 148 by an objective lens 
219, but a part thereof is reflected on the surface of 
a protective case 120 and a substrate 130 and 
does not reach to the optical recording medium 
55 148. This reflectivity is about 3 through 4 % per 
one surface. Therefore, by applying anti-reflective 
coats (AR coat) 123 and 124. the reflection by the 
protective case 120 is reduced to increase light 
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utilization efficiency of the optical system. Tlie re- 
fractive index of the anti-reflective coat is >/nwhen 
the refractive index of the protective case is n. the 
film thickness thereof is mX/4m (m=:1, 3, 5. ...) and 
the wavelength of the light source Is X. For exam- 
ple, when the protective case is made of a trans- 
parent plastic having a refractive index of about 
1.5. MgFa (the refractive index is 1.38) which is 
same as common optical glasses can be used for 
the materia! of the anti-reflective coat. 

Rg.14 shows an embodiment of a disk format 
suitable for recording code data in the ROM type 
optical disk of the present invention. Here, based 
on the format of a sampled servo disk 5.25 in. and 
1800 rpm satisfying ISO standard, the format for 
the optical disk in card is determined. The diameter 
of the optical disk in the drawing Is determined to 
be 48 mm for accommodating within a credit card. 
The data structure is 16 sectors/truck. 43 
segments/sector, and 18 bytes/segment. The user 
area is 512 bytes per sector, and the servo area is 
2 bytes per segment. When the data area of the 
disk is determined to be 30 through 46 mm<f> and 
the truck pitch is 1.5 urn, number of the trucks is 
about 5300, the memory capacity on one side is 43 
megabytes, the rotational speed of the disk Is 3600 
rpm. and the data transfer rate is 0.6 
megabytes/sec. The modulation method Is 4-15 
modulation, and truck and sector address are re- 
corded in the header at the top of the sector. The 
error correction code (ECC) is 4-2 format, and the 
code calculation method is twice repeat of CI -02. 
In addition to the above, a disk format which Is a 
combination of the continuous servo method and 2- 
7 modulation method is widely used, and such can 
be used for the optical-disk-tn-card of the present 
invetion. 

Nextly. an embodiment of a write-once type 
and a rewritable type optical disks is shown which 
is suitable for realizing an optical memory system 
of the present invention having a disk compatibility 
between reproduction only type, and write-once 
type and rewritable type disks. In the optical disk 
memory system of the present invention having 
compatibility between the reproduction only type, 
and write-once type and rewritable type media, for 
the write-once type optical recording medium, in-, 
organic materials containing such as Te as their 
base or organic materials such as cyanin series 
and naphthalo-cyanin series can be used. Further, 
for the rewritable type optical recording medium, 
crystalline-amorphous phase transition type record- 
ing materials such as Ge-Sb-Te series. In-Se-TZ 
series, In-Sb-Te series, and Sb-Te series, or photo- 
electro-magnetic type recording materials such as 
Tb-Fe-Co series, and Gd-Fe-Co series can be 
used. Namely, any media capable of reproducing, 
recording, or erasing information by laser light can 



be used for the media of the present invention. 

Here, an example is explained wherein record- 
ing, erasing, and reproducing are carried out by 
making use of rewritable type phase transition op- 

5 tical disk. Fig. 15 shows a principle of recording, 
erasing, and reproducing in the phase transition 
optical disk. As shown in the drawing, the recording 
is realized by irradiating the recording medium with 
a relatively high power laser beam to melt the 

70 recording film, and thereafter suddenly cooling the 
recording medium to quench into amorphous-state. 
On the other hand, the erasing Is realized by irra- 
diating the recording film with a relatively tow pow- 
er laser beam, and by crystallizing the recording 

T5 film from the amorphous-state. Further, the repro- 
ducing is realized by irradiating the recording me- 
dium with a continuous beam having a further 
lower power, and information is reproducedbased 
on the reflectivity difference between the 

20 amorphous-state and the crystalline-state. 

For the recording film, any phase transition 
type media can be used such as a recording film 
of !n-Sb-Te series as described in Proceedings of 
International Society for Optical Engineering (SPIE) 

25 (Vol-1078, pp.1 1-26. (1989)). or an ovenwritable re- 
cording film as described In the same paper on 
pp.27-34. 

Fig.1 6 shows the crystallizing speed of In-Sb- 
Te series materials. In the case of this recording 

30 film, the crystallizing speed varies from 50 ns to 
500 ns depending upon the composition of the 
materials. Although the crystallizing speed to be 
employed somewhat changes depending upon the 
linear velocity v (m/s> of the optical disk and the 

55 film structure of the optical disk medium. It is 
preferable to employ recording films having a 
range of crystallizing speed from about 500 to 
1500/v (ns). Further. Rg.17 shows a film structure 
suitable for use in the optical medium in Fig. 10. 

40 The optical disk medium is composed of a sub- 
strate 130 with light transparency, a first optical 
interference filni 141, a recording film 142. a sec- 
ond optical interference film 143, a reflective film 
144, and a protective film 145. As such, in the 

45 optical disk medium the light is impinged from the 
substrate side. 

On the other side. Rg.18 shows a film structure 
suitable for use In the optical disk medium in 
Rg.ll. In this case, since the laser beam is im- 

50 pinged from the protectivefilm side, the feature of 
this embodiment is that the order from a first 
optical interference film 141 to a reflective film 144 
is inverted. Herein, the interference film performs 
functions of enhancing contrast through interfer- 

55 ence of light and of a control film of heat con- 
ductivity. 

Rg.19 shows a modulation method of laser 
power during overwriting. Namely, during ovenwrit- 
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ing the laser power is modulated between a power 
level for erasing and a power level for recording. In 
this instance, the laser power for erasing is se- 
lected from the power which can crystallize the 
recording film by the continuous In^dlatlon, and the 
power for recording is selected fronn the power 
which can amorphize the recording film. For realiz- 
ing these laser power modulation, the drive circuit 
260 in the optical disk drive device In ng.9, ac- 
cording to a command from a processor 400. is 
adapted to perform modulation of laser power for 
recording and erasing and modulation of data in 
response to the command from the processor 400. 

Rg.20 shows an embodiment of a film constitu- 
tion of a write-once type optica! disk suitable for 
realizing the present invention. With irradiation of 
laser beam pits are formed on a recording film 142. 
For the recording materials, other than Te, and Te 
base alloy series (Se, As. Sb, In, Sn, Pb, and Bi). 
organic coloring matters such as cyanine series, 
phthalocyanine series, and naphthalocyanine series 
are used. 

In all of the optical disks explained in connec- 
tion with the above embodiments, since Information 
is recorded in terms of reflectivity, the compatibility 
of the optical disk devices is maintained compara- 
tively easily through standardization of reflectivity. 
In the present ivention. other than these, a photo- 
electro-magnetic rewritable type optical disk can be 
used. However, in this case, the manner of informa- 
tion recording differs from the above, in that the 
information is recorded on the disk in terms of 
direction of magnetic domain which should be kept 
In mind. 

Rg.21 is an example of an optical system in an 
optical head of a conventional optical disk device, 
which can be used for the optical head of the 
present invention. This optical system is disclosed 
in Nikkei Electronics of 21. Nov. 1983 on pp.189- 

213. As shown in the drawing, the optical disk is 
composed of a substrate 130 and a recording film 
142. and a track guide groove with a pitch of 1.6 
um is formed on the substrate 130. 

On the other hand, the optical head is com- 
posed of a semiconductor laser 211, a collimation 
lens 21 2 for preparing parallel rays, a beam splitter 

214. a galvano mirror 218 for converting optical 
path, a objective lens 219 for focusing the light 
onto recording film 142, a converging lens 220 for 
restricting the light from the beam splitter 214 to an 
optical sensor system, a half mirror 222 for sepa- 
rating the light to a signal detecting system for 
tracking and to a focusing signal detecting system, 
a cylindrical lens 223 for detecting a focusing sig- 
nal, an edge prizm 224, and sensors 221a and 
221b for detecting focusing and tracking errors. 

In the optical system thus constituted, the light 
emitted from the semiconductor laser 211 Is re- 



flected at the beam splitter 214, and is converged 
on the recording film 142 of the optical disk 
through the objective lens 219, Further, the light 
reflected by the disk passes through the beam 
s splitter 214, and is measured by the sensor 221a 
as a focusing error signal. When there Is an error in 
connection with the focal point, the signal is fed- 
back to an actuator not shown for driving the objec- 
tive lens 219, to move the position of the objective 
10 lens 219 to a position where the focal point match- 
es. Further, the sensor 221b detects tracking error 
signals, which causes the galvano mirror 218 to 
rotate and to track along the guide groove. Under 
such condition, the optical head performs recording 
IS and reproducing signals while performing the fo- 
cusing control and the tracking control. 

Rg.22 shows an example of a thin type optical 
head suitable for practicing the present invention. 
In the conventional optical head, an actuator for 
20 driving an objective lens was Included for focusing 
control, for the reason of this actuator, thickness 
reduction of the optical head was difficult. In the 
optical head suitable for use in the present inven- 
tion, the actuator for an objective lens 219 is eliml- 
25 nated and instead, a relay lens 216 is provided, 
and the focusing control is realized by shifting the 
relay lens parallel with the disk. Further, in an 
ordinary objective lens aberration on the disk is 
compensated by making use of a plurality of len- 
30 ses, however in this case, the objective lenses are 
divided and a part thereof is moved in front of a 
rising up mirror 218 thereby the thickness reduc- 
tion of the optical head is achieved. Since other 
functions are equivalent to the conventional optical 
35 system, detailed explanation thereof is omitted. 

Fig. 23 is for detailed explanation of the optical 
disk drive circuit system 260 in Fig.9. The optical 
disk drive circuit system 216 is composed of a 
data administration unit 261, a truck address con- 
40 trol unit 262, a truck control unit 263, a focus 
control unit 264. a light detection and amplification 
unit 265, a data demodulation unit 266. a data 
modulation unit 267, a laser drive 268. and a motor 
control unit 269. In such constitution, during over- 
45 writing, a truck address to be recorded is deter- 
mined in the truck address control unit 262. and 
the data modulation unit 267 converts the data 
provided by a processor 400 into "0"/"1 " pattern to 
be recorded in the optical disk in accordance with 
50 the modulation method. In the modulation methods 
there are a 2-7 modulation and a 4-15 modulation, 
these are used properiy depending upon the sys- 
tems. The laser drive 268 modulates the laser 
power between that for erasing and that for record- 
55 ing according to the "0T1" pattern determined by 
the data modulation unit 267. Further, during data 
reproduction, a truck address designated by the 
processor 400 is selected, the laser power is main- 

10 
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tained substantially constant at about 1 to 2 mW. 
the reflectivity of an optical disk 1 40 Is read by the 
light detector and amplifier 265. and the data is 
demodulated by the data demodulation unit 266. 
Still further, the result of the light detector and s 
amplifier 265 Is utilized as the signals for the truck 
control 263 and focusing control 284, however the 
function of the portion Is realized by the function 
which has been used such as in the conventional 
compact disk and optical disk device. Further, the ia 
motor control unit 269 controls rotational speed of 
the motor 240 for rotating the optical disk 1 40. For 
the rotational speed control there are CAV 
(Constant Angular Velocity) control type and CLV 
(Constant Linear Velocity) control type. is 

Flg.24 shows another embodiment of an 
optical-disk-in-card ICQ for realizing the present 
invention. Although the basic constitution is the 
same as that shown in Fig.7, and the light in- 
cidence part is covered by a transparent protective 20 
case, a feature of the embodiment in Rg.24 Is that 
a protective cover 160 is further provided. Since 
the optical-disk-in-card 100 of the present invention 
is freely carried, a card 120 is likely scratched. 
There is no problem when the card is scratched at 25 
the portion other than the light Incidence part, 
however, when the light incident part is scratched 
exchange of the card case is sometimes necessi- 
tated. An object of the present invention is to 
decrease the number of exchange times of the 30 
card case. Namely, by providing the protective 
cover 160 on the card case 120, scratchs on the 
light incidence part are protected and when the 
optical-disk-in-card is inserted in an optical disk 
drive 200 the protective cover 180 is adapted to 35 
open and permit incidence of light freely. 

Fig.25 (a), (b), and (c) show another embodi- 
ment of the optlcal-disk-ln card 100. Fig,25 shows 
an outlook of of the card sized optical disk with a 
transparent protective plate 120 and a protective 40 
plate 121. The film thickness of the protective 
plates 120 and 121 is from about 0.5 to 1.2 mm, 
and an optical disk 140 (not shown) Is built-in In a 
manner sandwiched between the protective plates 
120 and 121. Further. 170 is a magnet clamp for 45 
fixing the optical disk 140 to a rotatable shaft to 
rotate the optical disk therewith. Rg.26-a shows A- 
A' cross-sectional structural view of this optical 
disk. The optical disk 140 Is fixed by the magnet 
clamp 170, and is spaced from the protective so 
plates 120 and 121. Further, Fig.26-b shows more 
details of a circle B part, and Flg.26-c shows more 
details of a circle C part, in ng.26-a respectively. 
When the optical disk is rotating, the optical disk 
140 and the substrate 130 are in floating condition 65 
from the protective plates 120 and 121. 

Fig.27 (a) and (b) show an example of an 
optical disk installed in the optical-disk-in-card 100. 



A feature of this example Is that there is provided a 
magnet clamp 170 located at the central part for 
fixing the disk to the rotational shaft of the motor. 

Fig.28 shows a method of preventing rubbish 
and dust from entering into a recording area. In the 
present invention, because the light incidence part 
is covered with a transparent cover, rubbish and 
dust do not enter directly in the recording area. 
However, the central part of the disk is opened for 
rotation, rubbish and dust may enter from the cen- 
tral part. Therefore, in the present invention, a 
dustproof mat 125 is spreaded over a non-record- 
ing area, to prevent rubbish and dust from slipping 
from the central part of the disk. 

Fig.29 shows an example of another dustproof 
method. In the example in Fig.26, because the 
central part of the disk is opened, there was a 
possibility that rubbish and dust enter. On the 
contrary, a feature of the present embodiment Is 
that a bearing 126 is provided at the central part of 
the disk to remove the opening part. 

Rg.30 (a), (b), (c), and (d) show another em- 
bodiment with regard to a configuration of the card. 
In the embodiments such as In Rg.7 and Fig.8. 
although the cases wherein the card configuration 
is equivalent to that of the credit card were ex- 
plained, any configuration will do when the size of 
the card enables to built-in the optical disk therein. 
Rg.30 shows an example of an almost square 
shaped card. Further, in the present invention, an 
example of an optical disk having size of about 50 
mm was shown, the size can be changed when 
required. Namely, the present Invention is applica- 
ble to optical disks of any sizes such as 12 in., 8 
in., 5.25 in., 5 in., and 3.5 in., the development of 
which has been continuing. 

Flg.31 shows one embodiment in which the 
present invention is applied to a lap top computer. 
The lap top computer 400 is constituted of a pro- 
cessor unit 401 and a main memory 402 of semi- 
conductor, and a keyboard 410 and a display 420 
are connected through a system bus 403. A feature 
of the present invention is that an optical-disk-in- 
card drive 200 is further connected through an 
optical-disk-in-card interface 404. Although an 
optical-disk-in-card 100 of the present invention is 
small in its outer shape such as of about ^50 mm. 
Its capacity is large such as to about 50 MB, 
thereby, the present lap top computer enables a 
large scale calculation processing comparable to a 
minicomputer even though in the form of a lap top 
computer. Further, the optical-disk-in-card 100 is 
detachable from the drive 200 which constitutes a 
convenient system for carrying. Rg.32 shows an 
embodiment in which the present invention is ap- 
plied to a camera. The basic signal processing can 
utilize the signal processing of an electronic still 
camera utilizing a floppy-disk. The signal process- 
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ing of the electronic still camera, as disclosed in 
Nikkei Electronics 12. Dec. 1988 on pp.1 95-201 is 
constituted of a FIVt modulation element for picture 
image, a modulation element of data such as date, 
a recording unit to a floppy-disk, and a video signal 5 
reproducing unit. A feature of the present invention 
is that an opticai-disk-in-card 100 is utilized as a 
recording medium for signals. The optical-disk-in- 
card 100 of the present invention not only has a 
large capacity, but also is easy to handle and as io 
well highly reliable because the optical disk is built- 
in inside the transparent protective card. The spe- 
cific operation is explained with reference to the 
drawing. In the drawing, electric signals which have 
been photoelectric-converted with a solid image ?5 
pick-up element 501 such as CCD and MOS are 
FM modulated. On one hand , data such as date 
are modulated by such as DPSK (differential phase 
shift keying) method, are combined with FM modu- 
lation (block 504). and are recorded in the optical- 20 
disk-in-card 100 through the optical-disk-in-card 
drive 200. On the other hand, during reproduction, 
the image is demodulated by a FIVI demodulator 
505, and data by a data demodulator 506, respec- 
tively, and is converted into video signals such as 25 
NTSC by a converter 507 for video signals. 

Fig.33 shows an example in which the optical- 
disk-ln-card 100 Is utilized as an interface between 
a lap top computer 500 and the terminal 523 of a 
large scaled computer 521. In the drawing, the 30 
large scaled computer 521 usually includes a 
memory 522 with a large capacity such as a mag- 
netic disk, and is used from a lot of the terminals 
523 connected through a network 524 and a station 
525. However, there was a problem that such sys- 35 
tem could not be utilized at places where there 
were no terminals. The present invention solves 
such problem, in that, the optical-disk-in-card 100 
of the present invention Is used for a lap top type 
computer 500, and as well the optical-disk-in-card 4o 
100 of the present invention is used as a memory 
of the terminal 523 of the large scaled computer. 
Namely, by using in common the optical-disk-in- 
card 100 for the lap top computer 500 and the 
memory of the terminal of the large scaled com- 46 
puter, preparation of programs and debug work are 
carded out at places where there are no terminals 
such as homes and trains. 

Rg.34 shows an application example of the 
optical-disk-in-card 100 in which security for the so 
memory is requested. The optical disk 140 is char- 
acterized by its targe capacity, however by using a 
microscope with a large magnification recorded 
data pattern can be examined. By utilizing such as 
random number code, not only the security is ss 
obtained, but also a higher security becomes avail- 
able by mounting a semiconductor memory on the 
card. This case is achieved by providing semicon- 



ductor area "A" as shown in Fig.34. When such 
higher security is achieved, the optical-disk-in-card 
100 can realize such as a cash card and a portable 
data base on the information which requires con- 
fidentiality such as, medical data of Individuals. The 
case is realized by the hardware constitution shown 
in Rg.9. 

Fig.35 shows another embodiment of the 
optical-disk-in-card 100 suitable for realizing the 
present invention. As shown in the drawing, in the 
present optical-disk-in-card 100, an optical disk 
medium 140 is accommodated inside card size 
protective cases 120 and 121. Further, in the pro- 
tective case, a wirniow 1 50 for the light incidence is 
provided, and usually the optical disk is covered by 
a cover 160. Herein, when the optical-disk-ln-card 
100 is set in a drive 200. a shutter 160 of tiie 
protective case is opened, the light Is impinged 
directiy to the substrate for the optical disk, and as 
well. In the case of the optical disk, a magnetic 
field generating means is adapted to be used by 
locating close to the optical disk. Rg.36 is an 
outlook of the optical-disk-ln-card 100 when tlie 
window cover 1 60 is opened, and when the window 
cover 160 is opened, an optical disk 140 is ex- 
posed and an optical head accesses directiy to the 
optical disk. 

Claims 

1. An information processing device character- 
ized by comprising, an optical head (210) 
which is operable with a ROM type, a write- 
once type and a rewrlteable type optical disk 
memory (148, 140, 130) having a reflectivity 
not more than 60 %, and records and repro- 
duces necessary information to and from said 
optical disk memory (148, 140, 142, 130), 
means (120. 121) for accommodating one of 
said ROM type, write-once type and rewritable 
type optical disk memories in a predetenmined 
positional relationship with said optical head 
(210). 

rotating means (240) for rotating said ROM 
type, write-once type, or rewritable type optical 
disk memory, 

a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means (240), 
a processor (400) which provides a command 
to said drive circuit (260). 
input means for inputting information to said 
processor (400), and 

output means for outputting information from 
said processor (400). 

2. An information processing device character- 
ized by comprising, a ROM type optical disk 



23 



EP 0 431 489 A2 



24 



memory (130. 140 - 148) in which a disk type 
optical memory medium optically recording in- 
formation is rotatabiy received in a card (120, 
121) of credit card size, 

rotating means (240) for rotating said ROM 
type optical disk memory (1 30, 1 40 - 1 48), 
a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means (240), 
a processor (400) which provides a command 
to said drive circuit (260). 
input means for inputting information to said 
processor, and 

output means for outputting information from 
said processor. 

3- An information processing device character- 
ized by comprising, a ROM type optical disk 
memory (130, 140 - 148), in which a disk type 
optical memory medium optically recording in- 
formation is rotatabiy received In a card (120, 
121) of credit card size. 

a write-once type and a rewriteable type op- 
tical disk memones in which a write-once type 
or a rewritable type optical disk memory me- 
dium having substantially the same reflectivity 
as that of said ROM type optical disk memory 
Is rotatabiy received in a card (120, 121) hav- 
ing the same size as that of said ROM type 
optical disk memory. 

an optical head (210) for reproducing the in- 
formation recorded in said ROM type, write- 
once type and rewritable type optical disk 
memory, and/or for recording information in 
said write-once type and rewritable type optical 
disk memory, 

rotating means (240) for rotating said ROM 
type, write-once type, or rewritable type optical 
disk memory, 

a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means (240), 
a processor (400) which provides a command 
to said drive circuit (260). 
input means for inputting information to said 
processor, and 

output means for outputting Information from 

said processor. 

4. An information processing device character- 
ized by comprising, a ROM type optical disk 
memory (130, 140 - 148) in which a disk type 
optical memory medium optically recording in- 
formation in a disk having a reflectivity not 
more than 60 % is rotatabiy received in a card 
(120. 121) of credit card size, 
a write-once type and a rewritable type optical 
disk memories in which a write-once type or a 



rewritable type optical memory medium having 
substantially the same reflectivity as that of 
said ROM type optical disk memory is rotatab- 
iy received in a card having the same size as 

5 that of said ROM type optical disk memory, 

an optical head (210) for reproducing the in- 
formation recorded in said ROM type, write- 
once type and the rewritable type optical disk 
memory, and/or for recording Information In 

70 said write-once type and rewritable type optical 

disk memory, 

rotating means (240) for rotating said ROM 
type, write-once type, or rewritable type optical 
disk memory, 

IS a drive circuit (260) for controlling the opera- 

tion of said optical head (210) and the rota- 
tional speed of said rotating means (240), 
a processor (400) which provides a command 
to said drive circuit (260), 

20 input means for inputting information to said 

processor, and 

output means for outputting information from 
said processor. 

25 5. A ROM type disk memory having a disk re- 
flectivity not more than 60 %. 

6. In a ROM type optical disk memory in which a - 
disk type optical memory medium (130, 140 - 

30 148) optically recording information is rotatabiy 

received in a card (120, 121) of credit card 
size, 

the ROM type optical disk memory character- 
ized in that, the reflectivity of said disk type 
35 optical memory medium is not more than 60 

%. 

7. In a ROM type optical disk memory in which a 
disk type optical memory medium (130, 140 - 

40 148) optically recording information is rotatabiy 

received in a card of credit card size, 
the ROM type optical disk memory character- 
ized by comprising a reflective film (140. 142. 
144) having a reflectivity not more than 50 %. 

45 

8. In a ROM type optical disk memory in which a 
disk type optical memory medium (130, 140 - 
148) optically recording information is rotatabiy 
received In a card (120. 121) of credit card 

50 size, 

the ROM type optical disk memory character- 
ized in that the thickness of said disk type 
optical memory medium (130, 140 - 148) is not 
more than 1 mm and the reflectivity thereof is 

56 not more than 60 %. 

9- In a ROM type optical disk memory in which a 
disk type optical memory medium (130, 140 - 
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148) optically recording information is rotatably 
received In a card (120, 121) of credit card 
size. 

the ROM type optical disk memory character- 
ized in that the disk type optical memory me- s 
dium (130, 140 - 148) Includes at least a 
transparent substrate (130) and a reflective film 
(144), and said reflective film (144) is one of a 
metallic film and a dielectric film or a combina- 
tion thereof. io 

10. In a ROM type optical disk memory In which a 
disk type optical memory medium (130, 140 - 
148) optically recording information is rotatably 
received in a card (120, 121) of credit card is 

size, 

the disk type optical memory medium includes 
at least a metallic substrate (1 30) and a trans- 
parent protective film (145) and information is 
optically readable through said transparent pro- 20 
tective film (145). 

11. In a ROM type optical disk memory in which a 
disk type optical memory medium (130, 140 - 

148) optically recording information is rotatably 25 
received in a card (120. 121) of credit card 
size. 

the disk type optical memory medium (130, 
140 - 148) includes at least a non-transparent 
organic substrate (130) and a transparent pro- 30 
tective film (145) and Information Is optically 
readable through said transparent film (145). 

12. In a ROM type optical disk memory in which a 

disk type optical memory medium (130. 140 - 36 
148) optically recording information is rotatably 
received in a card (120. 121) of credit card 
size, 

the ROM type optical disk memory character- 
ized in that, information is reproduced by emit- 4Q 
ting light from a light source through a trans- 
parent opening (150) of said card (120, 121) of 
credit card size, and 

an anti-reflection coating is formed on at least 
one surface of the surface of said transparent 45 
opening (150) at the side of said light source 
and said disk type optical memory medium 
size, and of the surface of said disk type 
optical memory medium at the side of said 
transparent opening. 50 

13. In a ROM type optical disk memory according 
to one of claims 5 through 12. 

the ROM type optical disk memory character- 
ized in that, a guide groove (162) for following S5 
a truck or a wobble pit is formed on the 
information recording surface side of said disk 
type optical memory medium (130, 140 - 148). 



Amended claims in accordance with Rule 86(2) 
EPO. 

1. An information processing device character- 
ized by comprising, an optical head (210) 
which is operable with a ROM type, a write* 
once type and a rewritable type optical disk 
memory (148,140,130) having a reflectivity not 
more than 60%. and records and reproduces 
necessary information to and from said optical 
disk memory (148,140,142,130) 

means (120.121) for accommodating one of 
said ROM type, write-once type and rewritable 
type optical disk memories in a predetermined 
positional relationship with said optical head 
(210) 

rotating means (240) for rotating said ROM 
type, write-once type, or rewritable type optical 
disk memory. 

a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means (240) 
a processor (400) which provides a command 
to said drive circuit (260) 
input means for inputting information to said 
processor (400). and 

output means for outputting information from 
said processor (400). 

2. An information processing device character- 
ized by comprising, a ROM type optical disk 
memory (130.140-148) In which a disk type 
optical memory medium optically recording in- 
formation is rotatably received In a card 
(120,121) of credit card size, 

rotating means (240) for rotating said ROM 
type optical disk memory (130.140-148), 
a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means (240). 
a processor (400) which provides a command 
to said drive circuit (260) 
input means for inputting information to said 
processor, and 

output means for outputting information from 
said processor. 

3. An information processing device character- 
ized by comprising, a ROM type optical disk 
memory (130,140-148) in which a disk type 
opticai memory medium optically recording in- 
formation is rotatably received in a card 
(120.121) of credit card size. 

a write-once type and a rewritable type optical 
disk memories in which a write-once type or a 
rewritable type optical disk memory medium 
having substantially the same reflectivity as 
that of said ROM type optical disk memory is 
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rotatably received in a card (120,121) having 
tlie same size as that of said ROM type optical 
disk memory, 

an optical head (210) for reproducing the in- 
formation recorded in said ROM type, write- 6 
once type and rewritable type optical disk 
memory, and/or for recording information in 
said write-once type and rewritable type optical 
disk memory, 

rotating means (240) for rotating said ROM io 
type, write-once type, or rewritable type optical 
disk memory, 

a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means (240) 75 
a processor (400) which provides a command 
to said drive circuit (260) 
input means for inputting information to said 
processor, and 

output means for outputting information from 20 
said processor. 

4. An information processing device character^ . 
Ized by comprising, a ROM type optical disk 
memory (130,140-148) in which a disk type 2S 
optical memory medium optically recording in- 
formation in a disk having a reflectivity not 
more than 60% is rotatably received in a card 
(120.121) or credit card size, 

a write-once type and a rewritable type optical 30 
disk memories In which a write-once type or a 
rewritable type optical memory medium having 
substantially the same reflectivity as that of 
said ROM type optical disk memory is rotatab- 
ly received in a card having the same size as 35 
ttiat of said ROM type optical disk memory, 
an optical head (210) for reproducing the in- 
formation recorded in said ROM type, write- 
once type and the rewritable type optical disk 
memory, and/or for recording information in 40 
said write-once type and rewritable type optical 
disk memory, 

rotating means (240) for rotating said ROM 
type, write-once type, or rewritable type optical 
disk memory, 4S 
a drive circuit (260) for controlling the opera- 
tion of said optical head (210) and the rota- 
tional speed of said rotating means. (240) 
a processor (400) which provides a command 
to said drive circuit (260) so 
Input means for inputting information to said 
processor, and 

output means for outputting Information from 
said processor. 

55 

5. A ROM type disk memory having a disk re- 
flectivity not more tiian 60%. 



6. In a ROM type optical disk memory in which a 
disk type optical memory medium (130.140- 
148) optically recording information Is rotatably 
received in a card (120,121) of credit card size, 
the ROM type optical disk memory character- 
ized in that, the reflectivity of said disk type 
optical memory medium is not more than 60%. 

7. In a ROM type optical disk memory in which a 
disk type optical memory medium (130,140- 
148) optically recording information is rotatably 
received in a card of credit card size, 

the ROM type optical disk memory character- 
ized by comprising a reflective film 
(140,142,144) having a reflectivity not more 
than 50%. 

8. In a ROM type optical disk memory in which a 
disk type optical memory medium (130,140,- 
148) optically recording information is rotatably 
received in a card (120,121) of credit card size, 
the ROM type optical disk memory character- 
ized In that the thickness of said disk type 
optical memory medium (130,140-148) Is not 
more than 1mm and the reflectivity thereof Is 
not more than 60%, 

.9. In a ROM type optical disk memory in which a 
disk type optical memory medium (130,140- 
148) optically recording infonmation is rotatably 
received in a card (120,121) of credit card size, 
the ROM type optical disk memory character- 
ized in that the disk type optical memory me- 
dium (130,140-148) includes at least a trans- 
parent substrate (130) and a reflective film 
(144). and said reflective film (144) is one of a 
metallic film and a dielectric film or a combina- 
tion thereof. 

10. In a ROM type optical disk memory in which a 
disk type optical memory medium (130.140- 
148) optically recording information is rotatably 
received in a card (120,121) of credit card size, 
the disk type optical memory medium includes 
at least a metallic substrate (130) and a trans- 
parent protective film (145) and information is 
optically readable through said transparent pro- 
tective film (145) 

11. In a ROM type optical disk memory in which a 
disk type optical memory medium (130,140- 
148) optically recording information Is rotatably 
received in a card (120,121) of credit card size, 
the disk type optical memory medium 
(130,140-148) includes at least a non-transpar- 
ent organic substrate (130) and a transparent 
protective film (145), and information is opti- 
cally readable through said b^ansparent tilm 
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(145). 

12, In a ROM type optical disk memory in which a 
disk type optical memory medium (130.140- 
148) optically recording Information is rotatably s 
received in a card (120.121) of credit card size, 

the ROM type optical disk memory character- 
ized in that, information Is reproduced by emit- 
ting light from a light source through a trans- 
parent opening (150) of said card (120.121) of lo 
credit card size* and 

an anti-reflection coating is formed on at least 
one surface of the surface of said transparent 
opening (150) at the side of said light source 
and said disk type optical memory medium is 
side, and of the surface of said disk type 
optical memory medium at the side of said 
transparent opening. 

13. In a ROM type optical disk memory according 
to one of Claims 5 through 12, 
the ROM type optical disk memory character- 
ized in that, a guide groove (162) for following 
a truck or a wobble pit is formed on the 
Information recording surface side of said disk 
type optical memory medium (130,140-148). 
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FIG. 33 
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